
LORAN-e SYSTEM 
- " . - .~ . 

GENERAL 

The AN/APN-157 LORAN-e system enables the navigator to accurately 
determine the geographic position of the aircraft, The LOR:A~·r~ewer' · : ·: :;c: ·: 
measures and presents, as numerical readouts, ·time diffln'tinces' ift' tire::: ... _.·: · ·• · · ·. · ~ , 

·~receptiWl of. signals from 100KHz fixed frequ~nty iz.ound 'ti=an$tn1ttetSi. ·· 
- c -~.:: ' : ·~ :/ .5 ~~ ....... r; ~ . - . :t ... · -~ 

Each group of ground transmitters, called a LORA~.chain, consists of 
one master station (M), and two slave stations (Sx and Sy). All-statieti 
groups transmit a pulse-modulated, fL'Ced frequenc;y';ioO KHz signal. Each 
LORAN-e pulse consists of 20 100 KHz sine waves1Wfiich rise to a maxi-

. · ·~· ~ . . 
mum amplitude in 5 cycles. The master station: 'tr:tns'mits 9 puls·~t:and :" ~ ....... 
each slave station transmits 8 pulses in a LORAN-e interval . . :·-p&erLORAN:.,;;:,. - ::: 
e chains are distinguished by the pulse recurrance interva:l-;'·(iiie· timez'fe·.; . . c .... 

quired for a chai::. to complete its transmiss ion 1'.'ltervalJ:: .. t fie'-'lOO:kHz , . .,-. 
carrier is pha;;e coded (inverted} in a logic pattern to' aid· 'iii si~l i:!e:::ti­
fication and to avoid s:..-y-wave contamination. One numerical read.:.out on 
the LORAl\-C receiver will indicate the M-Sx time difference, while the 
other read-out indicates the M-Sy tim~ difference. These time differences 
represent distance differences, and are u.sed to identify a pair of hyper-
bolic lines on the LORAN-e naviglUOi'i '~t.-··Ttre -pamt'1lf'-fntersectiotl'-of. ... .. , .,_, 
the two hyperbolic lines indicates the ah·cr·ait•s p-ositfou:.. ·,-;., :·v•:a .;.: ,,, __ . .. .. : . , ~; ; ·-'" 

~,,.!"~~.; • ..: ::1.:=- · ·- . .. .. ft · 3 ;.w ~ , : ~r .. ·. 

In addition to the numerical read-.outs , the LORAN receiver presenta a 
visual display on a Cathode Ray 1'ube (CRT) to aid in ~i:gn~f.'teebtifielitibn '··';":.:'-' • 
and lock-on q!leration. Another function of the AN/ APN·IS'l recelver~ : ::~~·.;.;; , .. . 
the translation of time differences into digital for!ll·. Tli.is digiWituor:. · . : -'•! r ·• 

matton is fed to the AN/ ASN-24 computer. ;-·~ ::." .. · .. : .~.:~-
.:~ 

i 
. ' 

VOL. VI 12-1 .. 



,., 
I 

I<> 

< 
0 
r 

< -

: 

I 
• 

28v DC 
AV I OIII C CIIT . 

BRtAK tR PAHtL 

~OW(R SUPPLY 
PP-3866 

C 0 H P 0 H ( H T 5 

II [C[IV[II R- 1214 

l 0 C A T I 0 H A N D C A 8 l I H ~ 
i~- I 

I 

[Nil A 

AH TCNNA 
COUP L[II 
CU- 1568 

FIIOM 
28v DC CB 



~ 
0 
r-. 
<: .... 
: 

,., 
I 

'" 

"i) (2) ( _:1) ~.~)--- 0;-:l-·-~ c11. •,._ ~ · : .... 
f 

@ .. 
WA't/( 

ENVELOP( •• 
( NV(t,:lP £ S£ TTLI~C PHASE 

4I!JI) S(C 110 

H -SA riM[ 01( 

!.NVELOP( 

LOI! ·\N IIIC t: I Vf H 0 P E R A T I N G C 0 N T R 0 l S 



' 
I 
I 
I 

i 
I 
I 

\. .. ._/· 

SPECIFICATIONS (continued) 

CHARACTERISTIC SPECIFICATION 

Ambient operating temperature range -54°C (-65°F) to +55°C (+131°F) 

Type . .antenna required Long-wire type, Vertical electrical 
height greater than two meters. 

Frequency Control: 
+ a. Oscillation frequency a. 100 KHz - 1 ppm 

b. Crystal stability with tern- b. Maximum frequency drift 1 part 
perature in 107 for a 40°c change within 

range of OOC (+32~) to +65°C 
(+l49°F). 

c. Crystal operating temperature c. +70°C (+ :s8°F) under oven con-
trol 

d. Frequency accuracy d. After one hour warmup maximum 
frequency drift in five-minute 
period, 3 parts in 108. .Maxi-.. 
mwn frequency drift in 24- hour 
period, 5 parts in 108. 

The output voltages, regulation percentages , and current values of tte PP-38€ · I 
APN-157 power supply are as follows: 

POWER St:PPLY PP-3866/APN, Ot:TP1JT VOLTAGE A~D CURRE:ST 

,\.OLTACE 
(\"~!... TS j 

-12 
-55 
T55 
-u 
-30 
+28" 
+Is•• 

us• 

REGu L\ TIO::-i 
(PERCENT) 

DIRECT Ct:RRE:\T 

0. 25 
0.25 
0.25 
5 .0 
5.0 
None 
None 

! 

ALTERNATING CURRENT (400 Hertza) 

None 

:'llAXDH::-.: CL'RP.E::\T 
(A.\IP.ER>::S) 

2.0 
0 .15 
0.45 
0.8 
o. 01 
1.5 
1.5 

!. 5 
• VoU e is fed thro b wer u p tag ug po s pply f. om urcraft source. 
•• Peak voltage, full-wave 400-Hertz rectified and unfiltered. 
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BLOCK DIAGRAM THEORY OF OPERATION 

LORAN-C CHAIN 

LORAN- e is a hyperbolic navigation system operating on a pulsed 100 KHz 
carrier frequency. A LORAN- e chain usually consists of one master station 
and two slave stations . However, the chaiQ is not restricted to two slave 

. stations. The bottom portion of the " Loran-e Chain" illustration shows a star 
and a square LORAN chain that employs three slave stations. The M-Sx, M-Sy 
and M-Sz each comprise a LORAN pair. Time difference measurements are 
made between the signals of any two pairs selected by the airborne receiver 
operator. The top portion of the " Loran Chain" illustration shows a typical triad 
LORAN chain arrangement. 

Each hyperbolic line shown in the illustration identifies the RF arrival time differ­
ence of LORAN transmitter pairs. The intersection of these hyperbolic lines 
accurately locates the geometric position of the aircraft up to approximate ly 1200 
nautical miles. 

The ~!lster station signal, consisting of nine pulses, is always the first trans­
mission in a station group signal cycle. Following this are the pulse groups of 
slave stations X, Y, and Z (if used) in that order. The time required to com­
plete one LORAN cycle is called the pulse recurrance interval. 

A total of 48 repetition rates are available in the APN-157 system, as show:J in 
the "Repetition Rate" illustration. 

Pt:LSE REPETITIO:-i RATES (:O.liCROSECO~"DS) 

SPEC IFIC 

I RATE BASIC RATE SE LEC TION 
! .:>ELECTIO.S ss ' SL I SH I s ' L j a J . .. . - . 

I • • ' I ' 
39: 900 I • I 

I I 99, 900 179,900 I 59.900 I 49, 9•)0 29,900 
2 ! 99,'300 , 79,800 59, 800 49, soo 39, 800 29,800 
3 1 99,700 1 79,700 59,700 49, 700 39,700 I 29,700 
4 . 99,600 79,600 59,600 49,600 39,600 29,600 
5 99,500 79,500 59,500 49, 500 • 39,500 1 29,500 
6 99,400 79,400 59,400 49,400 39, 4001 29, 400 
7 :i9, 300 , _79, 300 59, 300 i .49, 300 39,300 29,300 

o !vu ooo 1 ~v uoo 1 sv ooo · .,u ooo • 40 ooo • 30 ouo 

Note thnt the time required to complete one LORAN cycle at PRR 50 is 50,000 
microseconds. Thus the ground transmitters will repeat the sequence of pulse 
groups 20 times in one second. · 
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In addition to being patterned in timing and sequence, the LORAN signals are 
also phase coded. The 100 KHz. RF carrier has a ISO degree phase dilierence 
relationship between the phase code designated plus and the phase code des ig­
nated minus. Individual pulses with 180 degree phase differences are shown in 
the "Phase Coding Sequence" illustration. 

(.) 

~ 10 us "'UOol v uulJU uvvn .. 
200 us 

PHASE COOING SEQUENCE 

~O~AH CYC~E MAS T £Jt SLAV( 
. •. 

f i ~ST CYCLE ··--·-·- ·····--· SECOND CYC~E ·--····· ·-·-··--

The LORAN chain ha s two phase coding patterns. The ground transmitters al ­
ternate- between these two patter~s. The phase coding for S:->, Sy, ant: Sz is t!1e 
same for any one LORA!:\ cycle. Phase coding is used to pre,·e~.t sky-w::~n: ~oo ­

t:ln:i:latior. oi the LOEl-\.t\ si;;nais. 

LORA;\ RECEI\'ER 

The basic func:ion of the H- l:.!l-t/ A ..,.t\ - l5i LORA);-C recei\'H is :o me::~sure :b.: 
RF arrival time di!ference of two master-sl::t,·e pairs. For i~creased accuracy 
the receiver measures both envelope and phase time di!ference. The envelope 
time di!ference (coarse) and the phase time ciiference (fine) comprise the nu­
merical readouts. 

A functional dia:;ram of the LORAN receiver is shown on page 12. The time 
difference readings produced by the receiver are developed by- the action of two 
primary servo loops, each of which consists of three sub loops. The subloops 
of the envelope servo loop are as follows: 

.. 
VOL. VI 

e Master envelope servo loop 
e Slave A envelope servo loop 
e Slave B envelope servo loop 

12-1 I 
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The sub-loops of the phase servo l~p are as follows: 
e Master phase servo loop 
e Slave A phase servo loop 
e Slave B phase servo loop 

·The function of the master envelope servo loop is to shift the phase of a master 
10KHz reference signal along the time axis. The slave A and slave B envelope 

. servo loops drive envelope counters. 

The function of the master phase servo loop is to shift the phase of a master 100 
KHz reference oscillator. The slave A and slave B phase servo loops dri~e 
phase .counters. 

The incoming RF is applied to the sky-wave guartl circuits and to the AGC RF 
amplifiers. The AGC RF ampiiiiers have outputs tq the two primary servo loops 
and to the visual display •. ]'he AGC and lost signal circuits sample the RF en­
ergy in the envelope servo loop. 

Recei~er time sharing permits the use of common circui~s. The "Basic Timing 
Waveforms" drawing illustrates the timing waveforms that enable time sharing. 
The master interval starts the LORAN cycle of the receiver . ~;ote ~hat the slave 
A interval begins at the end of the master interval and the slave B interval be­
gins with the end of the slave A interval. The period of the LORAN cycle is de­
termined by the PRR setting. Three identical divide-by-ten counters in the ti..m­
ing c.ircuits are used to produce timing pulses from the master 10 KHz signal. 
T!le basic counti:lg de·1ice in each circuit is :1 magnt;tic ~eam sw!tc!".ing !a~e t~:J.: 
produces one out;:ut sigr:at f:·or:: :l!ly particular terminal fer eve~·y :e~ i:l;;u• 
pulses. The tim!r.g pulses are fed to the basic and specific rate s ·.vitch% i.>-
catec! on the :-ccei?2r f:-o t~~ ~a:.e l. T~e outtJUt vf the.:)e 5witche-s rese:.s t!1e .:c ~::~­

i~g Cec:lt!es se: ~ha:. ::~"o~!:·: :- LC::.-\.~ cycie :-:::.y begi~. 

The :naste!.< 3iaxe A, a~-:: sia·:e B gates shown ~n the "Bas ic T ir.1in~ w •. v:e(.Jr~.s " 
illustration controi a multipulse genera.o:. The ;:>ulses out of this generator :1-re 
spaced l, 000 microse~'Jn<!.> ;1part anc! are ;,;..;eC to develop t!":lCt\. ar.d gu:u-d str cCes, 
as well as inputs to the ;:>hase code logic circ::i~s. The output of the phase code 
logic circuits detcrmi:les the phase inversion pat~ern of the master lOu KHz ref­
erence signal. 

MASTER EI'<'V£LOPE SERVO LOOP 

The master envelope servo locp causes time synchronism bet-..·een the receiver 
generated master track 'ltrobe and the received master station pulses. The i.e­
phase coherent detector compares the two signals, removes the 100 KHz carrier, 
and produces a negative-going envelope. The envelope deriver produces a cross­
over, or null, 27.5 microseconds after the beginning of the envelope. The nega­
tive polarity video envelopes are coupled to a p..raphase amplifier . The positive 
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going envelope taken from the collector of the paraphase, (p·1ase splitter), amp­
lifier is delayed by a LC network. The in- phase envelope and the delayed in­
verted envelope are added across a potentiometer to produce a der:ved envelope. 
The potentiometer is adjusted to give a crossover point 27. 5 microseconds after 
the start of the envelope. The derived envelopes are fed to the in-phase strobe 
detector (coincidence circuit) which has as a second input track strobes from the 
strobe driver. The irack strobes are pulses with a 10 microsecond width and 

.occuring at a 1KHz rate. The function of the in-phase strobe detector is to 
sense any displacement of the track strobes from the crossover of the derived 
envelope. Any displacement develops an average D- C voltage, the polarity and 

FROM CROSSOVER AOJ 

coHERtlfT ~ 1 LC I'~ / 2 . .7·:SU sec 

DET\JECTOR • [,..>c _ _____ .. _____ · 'r-'7'---l ~ /'\ TO STR08E ~ -· DELAY \ ~ · U" .. DETECTION 

' ~ - \ 
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RF FROM (DUR I NG MASTER INTERVAL) M &. SA 

I NTERVALS ANTENNA 
COUPLER 

RF' 
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AGC 

MASTER 

I 

j 
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t t 
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I 

" .. 
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TEN 
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amplitude depend on the direction and amount of displacement. The D-C voltage 
is integrated and applied to an electronic phase shifter. The master 10KHz ref­
erence used to develop track strobes is phase shifted along the time axis until 
the strobes align with the crossover points of the derived video. 

-The ~ift rate generator and modulator are used in initial lock-on to shift the 
phase of the master 100 KHz reference signal. Divide-by-ten circuits convert 
the 100 KHz to a master 10KHz reference that is applied to the electronic phase 
shifter. 

SLAVE ENVELOPE SERVO LOOP 

The slave envelope servo loop is identical for slave A and slave B; only slave A 
will be discussed. The RF amplifiers, in-phase coherent detector, envelope 
deriver, and strobe detector are the same circuits used in the master envelope 
servo loop. Multiple use of the circuits is possible because of time sharing. 

Operation of the coherent detector and the envelope deriver is the same as the 
master envelope loop. However, the in-phase strobe detector, i.o addition to 
developing the error between the track strobes and derived ·envelope, stores the 
slave A error signal. Within the same module, the slave A error voltage and 
the master error voltage are compared. Any voltage difference is fed to the 
tach summing chopper where the M-SA error voltage develops the 400 Hz signal 
that is needed to drive the slave A servo motor and amplifier. Since the envelope 
servo is referenced to the 10 KHz from the master envelope servo loop (through 
the envelope resolver), the amount of slave envelope shaft rotation required to 

null the loop is a measure of the time difference between the master and siaYe 
RF pulses. The envelope counter is calibrated to read tL"Tle difference in rr:icr o­
seconds. 

The envelope servo generates a rate feedback to t.'le taco summi:lg o:: ircui:s for 
the pr evention of overshoot. The servo a lso drives three rotary sami)ling swit­
ches that furnish digital inputs to the slave interval generator. The slave inter­
val generator develops all timing waveforms affecting operations of the slave A 
signals. 

The slew control enables the operator to drive the servo loop along the time axis 
during initial signal lock-on. Since the accuracy of the envelope time difference 
measurements .is limited by the width of the track strobes (10 micro- seconds), 
phase-aid from the slave phase servo loop ·drives the envelope loop to finer 
resolution. 

MASTER PHASE SERVO LOOP 

The master phase servo loop functions as an automatic frequency correcting and 

.. 
12-16 VOL. VI 
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phase correcting device . It maintains a 90 degree (quadrature) phase relation­
ship between the 100 KHz carrier and the quad phase !CO KHz reference signal 
from the timing and phase code circuits. Phase comparison is accomplished by 
the quad-phase coherent detector . If the two signals are out of quadrature, an 

! 
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e r!"O: D-C •:olta~~ :s ci~·:e l~;:ed ·.vhi:h is ~r~~~~· tioa.l.: :~ t:: e ~r::::..:~ · ... ~· :-or. T~te 

quad-phase 3trooe detector is essenuahy a sa:npling C!rc~i: t:,a: 1s p:ed on by 
t~~ ~:-:1ck s~robes. Tile e:-ro:- \"Olt3g0 is i:-tt~~=-a.ter! ar:d t.::e:~ ·.:sted ~o shift :!'le 
phase and f!'equency of the !00 KHz master oscili:lto!' . Thus t~e internai!y gen­
erated 100 KHz is frequency and phase locked to the incoming RE" signaL fe~d­
back for the ser·.'o loop is through the ti:ne sharing circuits anc :he pahse coc!e 
generator. 

SLAVE PHASE SERVO LOOP 

The slave phase servo loop is identical for siave A and sla•:e B operation. Only 
t.he slave A loop will be discussed ~low. The slave phase servo ' 'Jo;> has two 
functions: it increases the accuracy of the time dillerence measurement, and it 
gives mechanical ald to the slave envelope servo. This servo uses the same 
quad-phase coherent detector and the same quad-phase strobe detector as the 
master phase loop through time sharir.g. 
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The error signal out of the strobe detector goes to a bandwidth detector which 
functions as a threshold device. U a large error signal lA present, the band­
width detector causes a relay in the bandwidth switch to energize. The energized 
relay reduces the time constant of the slave phase integrator, causing the servo 
loop to move at a fairly rapid rate. As the error voltage decreases, the relay 
m the-bandwidth switch deenergizea and the servo loop moves at a slow rate. 
Therefore the bandwidth switch serves to smooth servo response. The tach 
summing circuits act as a speed control to minimize overshoot as the servo 
approaches a null poaition. The slave phaae resolver takes the master 100 KHz 
reference, shifts the phase according to the angular shaft position from the 
mechanical drive, and producea an output to the time sharing circuits and the 
phaae code generator. The output of the phaae code generator becomes the slave 
quad-phase reference. The reaolver will shift the phase unW the error signal 
is nulled. 

AGC AND LOST SIGNAL CIRCUITS 

The circuits shown in the "Lost Signal Block Diagram" illustration have a dual 
function. First, the amplitude of the video envelopes is processed to produce 
an Automatic Galn Control (AGC) voltage Cor the master, slave :., and slave B 
intervals. The second function is the triggering of lost signal i:ldications when 
the RF amplitude is below a threshold level. The video envelope input tc the AGC 
strobe .detector is taken from the in-phase coherent detector of the envelope ser­
vo loops . The AGC strobe detector is time shared for the thr2e intervals. 

Tbt< oegative-goir~ track strobes ga:e the st:ohe detector which produces a D-C 
voltage pro?Vrtional to tl:l:l amplitude of the ,.idso er.ve!ope. This c~c;>pecl :::>-C 
,·oltage is a;:plied to separation circuits whe~e outputs are sel;ct.~d accor~:1g :o 
:!lc res;,t:~tiv~ interval a. The separ3~io!l ci:"cuit.S have c~~;.!~~s ~:; t~e ::-:a3te:-, 
s~a\·~ A, a~~ s!.av~ B ~ lneu ~.le!ectors. Tbe lineu CeteC!..) rs ;;r~c:t~:e:. !)-C 
v\::~:.ag~ th:H is. proportiona.! to tCe avera; a s:g:.:a: ~::;:;t:t. 

Th E: dete~:tec AGC vo ltage fo::- ea.ch interval ~s coupie<! :o the ~ime-shared inte­
grator.a.nd at the same time to the three r.h.!·eshold c:.rcuits. The iategr:l.tor 
compares individual D-C levels with a reference voltage. The time shared 
di!ierence vo ltage out of the integrator adjusts the RF amplliier gain so that the 
LORAN ~ignal level in each interval remains the same. Manual gain is enabled 
when tl.e LORAN receiver front panel AUTOi MAN switches :u-e set to the ··1\H:-1'. 
position. 

Three identical threshold circuits are l.ised for lost signal detection. Loss .;,f 
sig:1al switches a :unnel diode which in turn deenergizes the lost signal relay. 
The deenergized relay causes the LOST SIGNAL lamp to illuminate . 
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Sky waves occur when the ionsphere reflects LORAN pulses toward the earth. 
These sky waves lag the ground waves by 30 to 50 microseconds. The LORAN 
receiver generates guard strobes 40 microseconds ahead of the track strobes; 
therefore coincidence of guard strobes with ground waves indicate that the track 
strobes are locked on sky-waves. The guard coherent detectors as shown in the 
"Skywave Guard Block Diagram" remove the 100KHz carrier and the video 
envelope is coupled to the strobe detectors. Both strobe detectors act as samp-

. ling circuits that are gated on by the guard strobes. The output signals are 
summed, amplified, and applied to a linear detector . lf the D-C voltage pro­
duced by the linear detector is of high amplitude, a tunnel diode in the threshold 
circuit will switch to its high resistance state. The sky wave alarm relay will 
then be deenergized and the SKY WAVE lamp will illuminate. 

The guard circuit is gain controlled by the Noise Gain Control (NGC) circuits. 
Pulse envelopes are taken from the in-phase coherent detector and applied to a 
linear detector. The detector produces a D-C output proportional to the average 
amplitude of the envelopes. The gain control voltage is amplified and then ap­
plied to the first two stages of the NGC RF amplifier . 

.. 
VISUAL DISPLAY 

The visual display syst~m as shown in the "Visual Display Diagram" presents 
the received LORAN signals along.with the internally generated track strobe:; on 
an oscilloscope mounted on the receiver front panel. In the lock-on procedure 
this display is used to align the receiver tracki!J6 circuits. 

Three sweep speeds are used, slow (S), medium (!\!), and fast (F). ;:1 t::.'i! sivw 
sweep a complete LORA::\ cycle (master and both sian~ signals) is ;:>resented on 
a spli: trace . The master and ;>art or all of the s!an~ A sigr.als a:e oo the :c~ 
trace and the slave B signals are on the bottom trace. :,iedil:r.l sw,;ep ;peec 
displays the nine master pulses on the top traCP- and either the eight sl:l,·e A or 
the eight slave B pulses on the bottom trace. Fast sweep displays eight master 
pulses superimposed on the top trace and either the eight slave A or the eight 
slave B pulses superimposed on the bottom trace. 

Two horizontal sweep generators are used to produce the three separate sweep 
speeds. 1n slow sweep operation the M (master) trigger starts the top por:ion 
of the trace and the negative 2 PRR starts the bottom portion. The slow sweep 
one shot multivibrator triggers the slow sweep generator. The duration of the 
linear sweep output of tb.is generator is determined by the basic rate switch on 
the receiver front panel. The sweep voltage is applied to deflection plate Dl of 
the CRT. Push-pull deflection is accomplished by inverting the linear sweep 
and applying it to D2. 
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In the medium sweep th~ M trigger starts the top trace and the slave A or slave 
B trigger starts the bottom trace. In fast sweep the top portion of the trace is 
started by the master interval and the bottom trace is started by the slave A or 
slave B interval. The duration of the linear sweep of the medium-fast sweep 
generator is determined by the position of the s-M-F switch on the receiver 
front panel. 

Trace separation is accomplished by applying two different voltage levels to de­
flection plate D3. The retrace amplifier applies a high vc-ltage step to D3 during 
flyback to deflect the electron beam off the screen. 

The video selection circuits are shown in the top portion of the "Visual Display" 
illustration. The inputs to the video section include LORAN RF, track triggers, 
and the derived video envelope. With the RF / VIDEO switch positioned to "WIDE", 
the LORAN RF signals are fed directly to the video amplifier. With the switch in 
the "NAR" position, greater selectivity is achieved by placing filter network Z 
1851 in the RF line. Two notch filters are used to reject unwanted CW interfer­
ence. With the RF /VIDEO switch in the "NOTCH" position the CRT will display 
the maximum CW interference from notch filter No . 2. These signals, along 
with the video envelope, may \'~ selected and coupled through the gain control to 
the video amplifier. The output of the video amp is combine,. with strobe :narkers 
and applied to vertical deilection plate D4. 

ENCODERS 

The fo;.::- encoders in the R-121~/ . .;. P: · - 157 receiver translate: the mechsnica:ly 
driven :-eadouts \<L-u!og) ~nto Uigi\al i:Uormatior. fo :- use by the AS~i-2-' airoorne 
::o~:;:.u:e:. The ~-i-S:\ an.:! ~1-SB e::veiope .se x·vos, a long '':it.'l :he ~!-SA a:1d :V!- S:S 
tJr.ase 3e:-·:~s ::.= 1 .. e ~nt' four t: .:;:cC·; :-s. T:!e t?...'1code:-s gb: l? :1:: o~t?ut u?on :-e-ce~­
:i.:>r. o::' a ' 'Q " · :r i~ge:- ~~::>Ei ::-t.:.n: ~~e .~.3~-2-t. Th~ a:~g:.1~a:- :>DSlUV !~ ::>i :c:e ~~­
c~de:"'s ;;rociuc? a C:g!.tal tJU!..::·? t:-ai~ outt)t;.t . 

POW:S~ s;:??!...'.: 

The PP-3866/ APN-15 7 power supply provides all vo!tages necessary for LORA:>; 

operation wit!l th~ exceotion of the 6 . 3 volts, AC needed for recetver front panel 
illumination. 3oth t!.;; ll5- volt, AC 1nci 2S-vo!t, DC frcn: :he airc~aft power 
source arc fused i:1 the power supply. Tile output voltage,. of the power supply 
are shown in the "Specific:t.tions" section. 

Three series regulators provide - 12 volts, DC, - 55 volts, DC, and +55 volts, 
DC. Voltage dividers are employed to produce the -11 volts, D-C and the -30 
volts, D-C outputs. The unregulated +15 volts, DC is fused within the power 
supply and is the power source for the servo amplifiers in the receiver. 

.. 
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Sensing leads connected at the receiver provide a monitor for the three regula­
tors. Any deviation from normal voltage levels will be coupled to the series 
regulators. Each regulator is overload protected to prevent fuse blowing by 
excessive load currents. When the load of any one regulated line exceeds 50 
perc eo~ of its rated value, the output voltage of that line is dropped to about 20 
percent of its normal value. In addition, the -55 volts, D_.C and +55 volts, D-C 
lines are dropped to 10 volts if the -12 volts, D-C line is shorted on overloaded: 
This prevents transistor damage ill the receiver. Overload lamps on the front 
of the PP-3866 illuminate when a line draws too much current. 

If the 28 volts, D-C, 115 volts, A-Cor the 15 volts, D-C fuse blows, lamps on 
the power supply front panel illuminate. This is accomplished by placing the 
lamps in parallel with the fuses, thus an open fuse will cause a large amount of 
current to pass through the lamp. 

ANTENNA COUPLER 

The CU-1568/ APN-157 antenna coupier amplifies and filters the RF signal and 
matches the impedance of the 50 ohm line to the receiver. The coupler is tuned 
to a bandwidth of 30 KHz. The signal gain is 15- 20 DB while noise is attenuated 
by approximately 30 DB. A lightning arrestor with a breakdown potential of 4300 
volts prevents damage to the RF input circuits. 
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